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ojo^, MVnV H ^^^ E ^ 711 o]H tifl^l ^ ^H^ yflAl^ ^VJjLofl -g^ *V ^l^lS 

^S^Bi-l- f^ilS S}Jf°fl ^ 1 ^ *ll 2 ^ 

°H, *ll 2 ^ ^q-^r ^5L^ PR2fl^ ^-^^ 7}#2\ ^ofl 

ol<4 ^-ol ^Tg, PRsfl^i SUS^M PR^flBi* ^HfRr 

£ 4g 
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1020020078006 #^ °^\- 2003/6/5 
^^5.^1^1-8- <=H sll °1 ^1 ^ ^1 2: {Method for fabricating of a substrate of 

LCD} 

^] 

£ 2^ t is] n-rr» S^ltr ^^S^l^l^ 

£ 3^: *fl l ^aHHI tr^ COT^S <H ell °1 7]^1 <^ 

£. 4a vfl^l 5. 4g^ £ 3^1 IV-IV V » ^^H, 1 ^*1^H 4 

€■ ^ £<*H ^rSr S^ltr *3 ^^£ol Jl, 

£ 6a vfl^l £ 6k^ £ 5^1 VI-VT-g- ^ *ll 2 ^HH 4^ 

100 : 7}% 102 : 7flolB «fl^d 

104 : 711 olB ^ 108 : TlHB 
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110 : ^B]«_# 112 
114 : ±i 116 
120 : 1 Jil^ 124 
126 : ^ 2 JiJ: 1 ^ 128 
130a, b : 

136 : 4 1 s^^^r 

T^^fe COKcolor filter on TFT)^ <*}^^U^l2}- ZL %o) 

A. 

¥ #<?M: ^17>^ ^71^1 ^Sfl -g-^c^] f-O.^ 



: 1 SteiSR 
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<2o> ^x\i& u>sf &o] t <U^91 ^ *m ^€^(8)21- A ^ 

^■^Hl^r 3^*1 ^-(17) -4 ^^1^>(T)7> ^ £1 ^ , sBi^CP)^ ^^o.S c^gflo] 
tifl^l ^71^(22)54, A o^7l^(5)3f *HMj&(22) A>°Hfe ^(14)°1 

<2i> ^-71 71^(22)^8: ^elH^C array substrate) °1^313E. *M , 

^^-H€^l^Ei(T)7l- ^(matrix type)^. ^^1^31, °1 ^ 4^ hV^e^I 

^(TFT)# 5L^H *lM-7Kr 7llolHHfl^i(13)2l- c-11o1e-1h11^(15)o1 ^^^cf. 

<22> ojnfl, ^-71 2M^*](P)£: <#7] 7fl°mtifl*](13)4 cfl °1 B^tifl ^ ( 15) o] JE*}-^ ^3] 

<23> a o v 7 ] Sht*i^-(17)£: ^l#-€-^>°lS.( indium-tin-oxide : ITO)^ ^ ¥4 

<24> ^7) ^^^-(17)32)- tg^S 7fl3flAlEi(C)7> Tfl o] E Hfl^(13)^ # 

^-ofl ^S)H, ^sel^l 7fl3flAlEKC)^ *H 1 £^2.3. 7lMH afl^(i 3 )^ <|J^-# A>-§- 

*}JL, *fl 2 ^^S. ^ ^LBflo] 

^-^2,(30)4 Af-g-^cf. 
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<25> ojnfl, ^7) #^#(30)£: ^^^-(17)4 3#£)<H s\-^^2] «v 

<26> y>af ^o] a o v«. ^b^e] 7l^r(5)^ ^^<>l7l^:(22)-i- ^-^H^^^ 

^ 7\}^f>}±; 33 €3 71^(5)^ <Heflol7l^(22)Sl ^ _$.*H1 ^ 

1-^ ^°1 S^l ^ 

<27> o]^, £ 21- %^<5><*| ^^t}. 

<28> £ 2^ £ 12] n-ir* trfej- ^^£o]cf. 

<29> ov^ ^^tb ^H^^l 1 71^(22)^ ^e^E^ 7l#<y 2 71^- 

(5)°1 ^3^, 1 ^ >ll 2 71^(22,5)^ Aj-ol^^ ofl^^ (14) ol 

<30> o^eflol 71^(22)^1 711 °1H ^(32)-4 ^ E} ti^(34)2f €^-(36)-4 — 

31<£1 ^(38)-§- i^-e}^ ^B^I^eKT)^, ^-71 wVoVe^^^e^x)^ Aj-tLofl^ oj 

<si> ^-^^^(P)ofl^ ^7} «^H^^l^(T)s] csflo] ^^-(38)^ ^#*Rr ¥^ ^ 

#^-(17H ^$31, ^^^-(17)34 ^SlS. <?1^^ ^£5^1 7MAlE^(C)7> TflolH till 

<32> ^V 7 1 a o V«. 7l#(5Hl^r ^7] Tll^H 1^(13)4 tl)o)t) tifl ^(15)^ 

^B^I^EKTH cfl-g-srH ^B»uflE€J^:(6)7> ^^Jl, 71^(22)2] s\-^<*\ 

(PHI ^-§-^ ^3 ^3 (7a, 7b, 7c) 7}- ^^cf. 
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<33> oH, ^a>^<?l ^eflolyl^;^ ^ HSil3(cross talk)* HJ-*1*M 

*fl z\]o]B\ afl^(i5)4 sj-^ ^(17)^ ^ *>3(A) «H sqjl, 

afl^d(13)2}- 3^ ^ SE^- ^^(B) o]^ *>o^ ^*>tI1 ^t}. 

<34> t\)o]B\ tilled (15) ^ tIMB wfl^(13)4 3*dt ^(17) A>ol^ ^#(A,B)£r 

^ ^ A o Vo l ^^Kr ^^°l7l trfl^-cHl, ^ ziei^E^7l^(5)^l ^ tb lE^i 
(black matrix)(6)7> o] JjL«-g- 7>B}^ G^-fr *>7fl ^tf. 

<35> Hi*l, #7] «4^E^ 7 lA E ^( T) oj AVJjLofl fa| D llHelA( 6 )^ ^l^MM 2:4 

<36> Hfi3| f ^-71 71^(5)4 71^(22)^ *3 # ^ v -2.*V 

(misalign)7> I^Hr $Hr3|, °1» #7l n|]H^ i(6)l- 

«fl u>^l (margin)^- ^JL ^^l*>7l nfl-g-ofl ZL ^ 7fl^-#o} ^^cf. 

<38> oje^V ^"71 ^Aflo] sqjfjg. M-E^M-71 nfl^ofl S^-fr T^Kr §-^7> & 

4. 
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<39> £ ^ x}^*v 44 ^-Xl-fr n^}7] %SLS,, ^* -2-^ 

<40> a o v 7 ) s^^ofl^ i ^^^^-4 ^^4 Xl 2 ^ ?>}S\ , 

#71 Xl 1 ^ £^>fr ^efl^I ^4 zj^ 3#SH=- ^°lui, ^-7) Xl 2 ^ ^^fr 

A o V 7l X| 1 ^ #^4 ^^>J£S. ^^*Vcf. 

<4i> oh, >g-7l xi 2 ^ 3flia*Rr t:£4 PR^|€^-i- #*8*1-*1 

, #7l XI 2 ^ ^, sMi^^H tfl-8-«Hr Jf^l^ iSIM*]* sa^H 

333" ^*H=r ^n-%-°A^r A}-g-*M OH- XlTl^ 

*H8tfo.3*l XI 2 ^ ^* 4" SMi44 Xl^ ^ Ol^) ^ ojnfl,^- 

71 eflol^ ^ 4u|4 uv #*}X1 2)<X 4^4-& °1* ^ 

<42> ojS!]- ^-ol g>Tg f pRjzfl^ ^-g; ^l^s].^ ^rO>c ^ SS p R jzflig A ] SJAt}- 

^<*H4 Xl4 ^(stripper H 4*fl *Hf4 ^s^E] $\Qo] ciH4# ^4 

<43> 44*1, JLS[^9] ^S.X\#Z\* XI ^ ^ &4. 

[*^4 ^ ^ 3-g-] 

<44> *}^*V -s-^-g- ^*>7l 4tt €■ 4€- <^X4#*l-§- <X3M7m^ 7l^r 

^-ofl ^£)J1, Oj fflS XMH. ^*Hr #314; A o V 7l XMH tiflAj 
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*§#*Hr #Xl4; A o v 7l XMm tifl^ozf cfloiE-i Hfl^l^ ja^l^n ^^l^Ji, XM 
B €^ <^b| ^efl«y ^-i- ^B^l^Ei* *§#*l"b 

#7l — &l] 91 3^1 <^-f # Xl^tt MV^-E^fl^^E^ #^-2]-, XMH tifl^ ^ 
CllolEi Bfl^ #JjL ^-BfluflEeJ^l- tg#*H= ^Tjl^-; #71 l-^nflS^^7l- ^§#£ 7l# 
^ ^ofl X) 2 f^tb XI 2^^^ *h¥-3 XI 1 ^^M- ^^H, # 

71 ^efl^l #=-<*| <H^-1- ^#^iL #71 SHI^^MI ^-§-*Rr 71^ S.^-ir i^#SRr 

^XI4; #7l Xl€€ XI 2 ^#sj 71^1 3=^ £ ^ ^*Kn. 3fl^*> 

<X , #7] ^#51 JELefl*] ^^-4 ^#*>^A] # 7] Jrj-^o^ofl ^ ^ 1 Sj-^^-g- ^# 

^ ^Xl^; #71 XI 1 sM^^ #^1 ^#*Rr ^xi^; #7l ^3^3 

7> 71^ ^ofl ^ ^^>J1, #7] ^E-l^El ^ofi tfl-g-^ 

^-«1^> eflol7-i» ^s^fe ^rXl^; #71 sl^l ^sl 

f-^^Mr X171SH, #71 2^°3<*°fl t|]-§-s}<X ^y-o^ ^ ! ^tsHr ^ 

5f€ XI 2 sMi^^M: ^#*Kr #X1# £t?}4. 

<45> #7l HV51X1^^ ^Bl€-^-S. <3«El tL^4, til^^ ^E] 

<46> #7l Tfl °1H Wfl^^l #Jfofl #7l XI 1 ^ XI 2 2^31^4 ^ #*Kr <^>^^= ^# 

^ ^ °11- XI 1 §>:el, n. 7^1 olE yfl ^_g. xl 2 ^ 

<47> #71 ^nT-E^^E^ ^SjnflES^ A >oH Jj^l ^<^## ^ # *Rr #Xl» ^ ^ 

42-10 



1020020078006 2003/6/5 
< 48 > # 7 1 v. 7 }^<£^o_ fg^ty^ ^s}- ^e)€-(SiN x ) #sj- ^E|€-(Si0 2 H 

<49> # 7 1 3f|^^ #7l JiMl^^l *M4 Sfl^l 

Cfl^-£|£S- ^^M, #71 ?gxa^S\x) -^^^q- Jf^* ^71^ ^ 

71 <*1 0Z#( ( (C00H) 2 - H 2 0+H 2 0) ) ^1 ^ . 

-2-5. TllolH Hfl^d^, °H1 TlMB ^i^-* ^*Rr #7112]-; #71 ?ihh 

1 li^-a- ^Hl ¥J1 ^Elti 0.n1^^ #J i|. ) <^nl SBH^ 

3f.^#§>ji oi^^ ^i^-^l- ^efl<y ^^M-, #^MH <S#€ til oi eI 

afl^i# #3lsf; #71 ii * ^efloi ^4 ^o}^ #j=Lofl ^- 

^flS5|it ^*Rr #7H<4; #71 #?fl^Eel^ 7 |- ^#5} ^^ofl ^ 2 *d<$^ 

1- #71 S^^^ tfl-g-^ 7}&9] ^^1^; #7) 5flEHsl 

2 ^^^1 71^-cfl 3=tg ^-g. ^^Jl ^fl^*}^, # 7 1 ceflo] 

#71 SM^^Hl J=ig ^ 1 Sj-^^-g- ^ ^ #7)1 <4; ^"71 

X) i ^ #^-ofl ^e^E^# ^#*>^ #7113}-; #71 ^e^Ei7V 7l^ 

##^1 ^ ^W^L, #71 ^E^Eiofl tfl-g-*). if^ofluV ^1 o] 7-H- ^} 

*M #7)1^; #71 £1^1 JjL.g.o} Hl^^ IjL^q.^ ^Tl^H, 

#71 SMi<g^l Cfl-g-^^ *}Jf<3} 1 Sj-^^^-Izf ^^Hr *ll 2 

*§#^r #7111- 5L^V4. 
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<5i> ^7} Ir^^fV -fj-71 #^5. ^^*Vcf. 

<52> ^-71 7flo)E tifl^^ -^-^^l ^7] *|] 1 ^ *fl 2 ^#*>^ oHI3! = 

2) ^-^r^-S- ^ °1« 1 ^i^L 5>jl, zl *}-^ 7]}*)^ Hfl^ ^1 2 ^ 

<53> ^V 7l ^^Sj-S]^ ^ ^-^-^ ^SKr ^71^^ 

0Z^((C00H) 2 - H 2 0+H 2 0)H4. 

^ ^*Rr #31^, A oM TiHB afl^d^ tIM^ &^r°) ^ofl 

3f^Rr ^l^; ^7l #-^ofl £S£^liBfA ^ ^ ji , is sfl^liBf 

4 tiMf^Jfj- 4^af ^ *1 *1 7l ^ #31^; 

^#-°5. *fl 2 I£^!it #7fl^; ^-71 *H 1 ^ 2 

#^-§- *JiM-&#^ zl <5B^ ^ wi^^ ^e|^§-g- 

^} 4 1 aVi^l^^ ^1 1 ^^lf^H #7) Bfl^£] t}^-S. <S#^ ^ 2 

*flf^g- ^*Rr #31$}-; ^"71 *j| 1 ^ *fl 2 M sfli?i-§- ofl^Hr ^-§- ^l^^H, 
71 ^-=efl<y ^<#*.m. #711*4; #71 ^a. c^o] #^H§^ 
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<55> ^-71 *\] i aVH^^af *fl 2 #5. jfl^Jg w]^^ 1-^1- 

^"71 *J =eflo] ^°1H, # 

<56> # 7 ] Cfl ol Ei Hfl^ * .El 31*1 ^SLS. 0>}^2] *}^^ -gBj^ol ^ 

<58> — 1 ^AHl — 

<59> £ 3^ ^ iJ-^1 ^^s^l^l-g- <H^l°l7msi ^-^^ 7 m^^-s. £^1*V £ 

<60> £Al^V 44 ^-ol ( 71^(100)^-^11 ^ 711 °1H tifl ^(102)* 

^^JI, #7] TIMS ^(102)4 ^3l^>7ll 44^4 «(P)^- ^ 

^ ^ cijolE-l till Al( 116)* 
<61> ^"71 TflolH tifl^(102)3Zl- cflolE^ tifl^(H6)ol m*}^ 4^°^ 7flolE ^(104) 

4 ^Ej *L^(108)4 ^ ^3l<?l ^^-(112,114)* S^Rr 44H^4^4(T)-I- ^ 

<62> av 7 ] ;<= afl a] (102, 116)^1 iH*}-4-4 ^44^ ^(PHl^ lE-ell^l ^(114)4 

*>^r °lf^4 ^ 4-^^(128,136)4 ^4^4(1303, 130b, 130c )1- ^^4. 
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<63> #7] ^ ^^-(128,136)^ tMS^M, *fl 1 3l^(128)£- = eflo] 

^^-(114)4 ^^^i ^ ( 130a ,130b, 130c )$] ^ofl ^^^>i, 2 #^-(136) 
^ (130a, 130b, 130c )^ ^ofl ^t^. 

<64> # 7 ] 2 #^-(136)£- ^ 1 #^-(128)-§: -f-«fl =efl°l ^^-(114)3)- ^ 

<65> *D 1 ^ *fl 2 ^ ^(128,136)^: 7D^lHtill^(102)^ ^^-°\) i£E|*l 7fl 

3fl^Ei(C st )^ ^HJeL 

<66> i£el^l 7 |)3l)lAlEi(C st )^ 711 «fl^(102)Sl ^JjL* 1 ^^5. *}JL, #7} 

4 I ^ ^\ 2 ^^(^l 1 ^ ^ 2 (128, 136)21- ^S)^ <#7] ii 

^ ELel)^ ^#^5. ^#(118)-i: 2 ^iLS *V 

4. 

< 67 > COT^S^ £^1*V 4^ ^°1 > a o v 7 ] wVnVE^i^EKT) ^IM^ ^-«-oll -i-^MS 
^^(124)^1-, ^, ^, (130a, 130b, 130c )7> ^ ^ ^3H*}. 

<68> #sHn]]HSl^(124)fe ^^l- 7}el^ <5>^, 711 o]b «fl^l ^ 31 °1 

tifl^(116)sl- «]-^-e^^liiE|(T)ofl tfl-g-lsH n^W. 

<69> ^-71 M.Bfl D ]lH^^(124)^ -fMM* ^*>^, *}&*}!cr 

<70> ^ofl^ ; a o v 7 i ^E^E^ ^V«-ofl afl 2 ^^(*fl 2 ^^i^-)* 
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<7i> ol^h £4a ifl^l 5. 4g# #2:^, ^Ajoflofl rtf^. 3» ^ 5*1 -g- o] 

i*IM7l#sl ^l^U-^-i- -t^W. 
<72> £ 4a vfl^l £ 4g^ £ 3^1 IV-IV X 1- , ^^l ^] l *UHH 445. ^g- 

<73> 3^1 IV-IV V ^ aVnj-E ^fl^^BlS]- sj-i^l Q^H 0 ] 1 ^ .) 

<74> £ 4a°ll ^-o] > 71^(100)^1 ^* ^1 1 4i3 

sfl^H, 711 °1B «11^ (102)^1- Tfl °1H ^^-(104)* 
<75> ^-71 7ll°lB afl*Kl04)3}- 711 o]H ^^-(102)ol 71^(100)^1 ^ofl ^s}- ^ 

sl#(SiN x )2}- ^el^-(Si0 2 )# 31^-*Hr ^l^M zl# # ^>H-# 

«H *fl 1 ££^$1 711 °1H ^^^-(106)^ 
<76> #7l 711 °1H ^^^-(106)^H1 ^ wl^^ ^5l€-(a-Si:H)^ l:^#ol v]^ 

^ ^5l^(n+a-Si:H)# 2 4i3 ^JLS. 31^1-^ , ^o}^ ^ (1Q4) ^ 

^1 TllolB ^(106)^1 ^ElH.^(i08)3l- ^^#(110)-8- 

^€ 71^(100)^1 ^ofl 3^-(Cr) l-elti.^l(Mo)^: ^^>Jl ^1 3 p}i3 ^ ^S. 

sfl^M, ^"71 ^.Hi s^^(no)jzf z|zl- ^#*Kr ii ^^-(112)^1- = 3)0] ^^-(114) 
4, #7l ^^^^-(112)^1- CllolE-l tifl ^(116)31-, ^"71 7flolB. tifl^d(102)2l #«-ofl 

o>«13l2E. 4^/ ^eflo] ^4^(118)^ ^^ttcf. 



42-15 



w 1020020078006 %^ ^7}: 2003/6/5 

<78> Aj-7) ^+ ^(112, 114) o] ^€ 7]^"(100)^ x\#d\) ^ 

^^^(SiN 2 )^f ^ *3el^(Si0 2 )-i- S-^Jr ^-7}^^ nl- ^ *m* ^ 

*M 2 ^^^"(120)^: 
<79> olnfl, 2 *|<£^(120)2l ol«lo]l ^5)^ ^-7} nflB^ i)-4 ^7] 

°-flEm^U08)A}oH 5^ 1M*}71 ^tt 71^ 

<80> ^ 2 ^^^-(120)^- ^-71 -^-71^ oBE] tLfKlOS^H ^#1-^ 0 1 ^^srM 

A. 

<82> <^g-°.^, £ 4c<=Hl ^1-71 2 ^^^-(120)^^1 -R-^^^l ^ 

l-^^^ ^MM* SIs}^ -B-7l^(122)* ^^*>J1 A 4 ^i^L sfl 

^"71 ^B^l^CO^ cflolE^ «fl^(116)^ TIME «fl^(i02)^ ^Jfofl ^gj 
oflB^^C 124)1- 

<83> C|-g-^S., JE 4d°H tiVSf ^ol, ^1-71 t-ajn)]EeJ> 1 ( 1 24)7> :g 71^(100) 

^ ^ofl *)1 3 ^£^(126)* S^tK 

<84> ^-7] ;*)} 3 ^^nV( 126 )^- ^5). ^E)€-(SiN x )^ Qdt ^€-(Si0 2 )# iW^r ^-7} 

Sfl(BCB)^- oVHKacryD^l ^*l(resin)» 5L^-*Rr -fM^M ^ *>t+ 



42-16 



1020020078006 <&A- 2003/6/5 

<85> £ 4e<H] S^ltb A 5 ^*i$°-S. #7] xfl 3 ^ ^(126)4 2 

^^^-(120)3)- 7])o}^ ^<3^(106)* ^^HH, ^7} =eflol ^^-(114)^ s}^^ 
(P)4, A oM ^-#^(118)^ ^#*Rr ^l^W. 

<86> £ 4fofl ^a}^ ti}<4 ^-ol ( ^-71 3flE4^ *fl 3 ^<£^(126)°1 71^(100)^1 

^ofl w>2l- ^ ol^-_Bi-^.Al-olc (IT0) <^ oif-^l 3.-^-A>ol t= ( IZ0 )1- 

*r^-& ^-§; ^^>J1 ^1 6 *>^H ^-^^-S. sfl^M, ^-71 ^#=1 -ELefl^l ^ 

^-(114)21- #7l ^/H.Efl<y ^^(118)^ ^AH] ^^-^i sMi^CPH 3WKr 
*)1 1 S)-i^^-(128)* ^W^h 
<87> <a^M, ^7} A] 1 skh*i^-(128)°l 7l^r(100)Sl ^ofl sgel^*|# 

«H, 4^ S}-i^^(P)^ ^^^1- ±r^3\- ^M^l ^Bl ^ e)( 130a, 130b, 5. 3^1 130c)» 

<88> S. 4g<^l £°1, # 7 ] cf^^l ^si^E-1 sfl Ed( 130a, 130b ,5. 3^1 130c H 

71^(100)^1 ^^ofl ipg^^vg- #^>o^ ^*l^-#(132)-g- 

<89> oH, ^av^ ^-^^^-#(132)^- 01^^ #Efl°M, KrF# #^J1S SRr efl ol s. 

<90> ^, ^^^(P)^ Cfl-g-^ «-^-6)l ^f^O.^ eiH^-t £A}^ol ^^5l-# ^ 

tl-cf. °H, 3H*1 ^l^Hl.2. UV LAMP1- #?>U) ^s}- ^ ^£ &th 

oi> Jf-g-^ o_5L ^sj-7l *1<8^ ^^^8: OZ^lV ^, ((C00H)2-H 2 0+H 2 0)^1 

71] 3<3 ^71 til^^ ^-^-^ 4>7l sMi^CPHl^ #7l *fl 1 5M^^-(128)2l- 
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^a^^Ai #7} %E.]sg&\ 3x1)^(1303, 130b, £ 3^ 130c) tHS^ *fl 2 sMi*I 

<92> o]nfl ( ^-7] ^) 2 s}^*l^-(136:># *g^*Rr ^*cHH 3Lg.^-g- ^l^^l 

<H3H 7]^ ^l^>^cf. 

<95> ol^ ; *\) 2 Aj-71 ^1 1 ^AH]5] ^5.^, *U 1 ^^l^ofl ^.g. 

<96> — ^ 2 ^aH — 

<97> ^ ^1 2 ^^Hm ^-^-Bqfl^l^Ei <Heflol«-cq ^ofl^ #7] 

^ ^.eflo] ^i^-sf oijElw.^ t^^l sfl€*H COT ^2:^] ^^SAl^ll- ^l^Kr 

<98> .£ 5^ ^ *)1 2 ^Al^^l 14^ COT^SS] <2^&Al ^«. 7 |^.o| ^ 

<99> t=a1*v ^ ^-o], 7l^(200)^Hl <a U-^O-S. tIMb «fl^(202)^g- a-^jl 3g 

^^M) #71 TflolH BflAi(202)4 ^M^l JSl^HrH Cf^oj ^^^(p) o. 
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<100> #7] TflolH «fl ^1(202)32}- c]]o]e^ yfl^(224)ol JE*}-^ ^1 ^ ^1 ^ 7\}°] B ^(204) 

4 tL^(232a)4 ^ =efl-y ^(238, 240)* ^B^*l ^eKT)» ^ 

<ioi> >y-7l ^ tifl ^(202,224)0] sial-sH ^sItt ^°4(PHir I=3l<£l ^^-(240)^- 

^^^^-(254,260)32]- ^e^E] (256a, 256b, 256c )» n^th*. 
<102> aJ-7] J=t^ ^^. ( 25 4) 260)^r ^^H, °1^ *j| i ^(254)-^ = eflo] 

^^■(240)4 ^3,^^ ^e^Ei (256a, 256b, 256c Spfofl ^^-JL, *11 2 #^-(260) 

£r €^ (256a, 256b, 256c )^ #^1 tHS^. 
<ios> #7] a o v 7 ] ^ 2 ^^-(260)^8: *ll 1 ^(254)* -f-sfl JEL^ ^^-(240)4 

<104> ^ i ^ ^ 2 ^ ^(254, 260)^8: Til °lBwfl*i (202)^1 & ^S&jx] 7fl 

<105> iME^l 7fl2flAlEi(C st )^ 711 °1S Hfl^d (202)^ 1 ^d^A S ^jt, # 7 1 

*fl 1 ^ 2 ^^(254,260)32}- ^^£l -g-^Hl ^-71 ii ^ =ell9j ^(238,240) 
^ -§^-§-^5. ^#(228)* *ll 2 

<ioe> olnfl, ±^ ^ £ij|?] ^^-(238,240)^1- <3!]E] w^(232a)^- ^<>1H ^ 

*H ^^H, °l^tb ^<Hl-b S^ltt ^-o] f # 7 1 ^ 

^ ^ H.eHoi ^^-(238,240)321- ^-##(228)31 ^JLS «1^^ ^e)^#(230a, 

232a, 234a)°l ii#Elir ^cf. 
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<io?> COT^-aMfr 2°], A o v 7l ^S^I^eKt) <Heflo]-« ^*-6\] ^-^pflH 

^^(250)^, ^, ^e^EK 256a, 256b, 256c )7> ^Efl 0 l^-. 

<108> l-^n|]H^^(250)^ «^<^* 7]-^^ <*^g- 711 olB afl^l 3? 

<109> ^-71 ^Bfl n i]E^>,(254)^ #^t!: -fMM-S: ££5faj ^j>$*H , ^ *}^\^ 

<no> o]*> t £ 6a Ml^l £ 6k«- , 2 ^*HH 4^ COT^P-S^ ^ 

<iii> £ 6a S. 6k^ £ 5£) VI-VT^: tyty ^ , t^s] 2 ^Al^ofl rc)- 

<ii2> £ 6a ofl jea^ ti>sq- ^o], 7]^:(200)^H1 tij-^H^^l^Ei ^^(T)3f sMi^CP) 

4 dlolE^ ^«(D)^ iS^^l <^^(S)^- ^^*Vcf. 

<113> v\^9] <3<*j(D,T,P,S)°l 71^(200)^ ^-i: ^^>J1 

^1 1 4i3 ^A^. sfl^s:>c^ ( TflolB ^(202)^1- 7lMH ^(204)^: $^$M}. 

<114> ^^.S., SL 6b°\) £A)^V w>sf ^7) TllolH afl^l(204)^ TllolH ^(202) 

°) 71^(200)^ #i£ofl ^Els.(SiN x )^- ^e|€-(Si0 2 )# 5E^Rr ^71 
Hi- # <d^€ *ll 1 ^"3^ ^]o]H ^^(208)* ^^fV 
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<iis> a o v 7 ] TflolH ^<?15V(208)^H] £^ -Me]^(a-Si:H)#(210)4 lr^#°l i# 

€ ^^l€-(n+a-Si:H)#(212)3l- 2 ^#(214)* ^W^. «S^r*> 

^, A oM ^1 2 ^#(214)^1 tf^ofl £!3}ctj PR#(216)-i- ^^fVcf. 

<116> o}^, ^-71 2 ^#£r iELf-(Cr), #^w^(Mo), ^(Cu), ^<2i(W), ^¥ 

<H7> <a#*H, ^"71 71^(200)^]- o]^^ ^o\] ^«. (A )^ 7^Jf(B)^ W^(C) 

S n}ia(M)t 

Cfl-g-^jl, ^71 ^(C)^ #7l ^H^l^Ei cg^ (T) ^. ^<^q(P)cH| tfl-g- 

<119> #7] Hl,g- SA}5}o| £}-Jf2] PRf^ t^}JI ^^Ml 5]^, 5. 

6c°fl 5*1 ^ W>S!f ^-ol ; A c V 7l yVnVE^^^E^ <3^(T)ofl tfl-g-*j-<*| ^ol7> Cf-g- PR3flEl 

(220a)°l ^A} ^-7] c-flolE^ <3^(D)^ ^3*1 ^(SHl^r ^Hfl EIS =l 

tflS^ PR3fl^(220b) c >l ^1 
<120> ^-71 «| c -|H^^liEi ^(THl ^-g-*V ^ PR3fl^i(220a)^ ^o] 7 > tf-g. 

°l-?Hr, ^-71 n}i£L(£ 6b^ M)^ a>^^«-(C)o11 cfl-§-*V «-§-o] ^^jf^ °^°} ^ 
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<i2i> <£4^H , ^"71 3fl€€ PR#( 220a, 220b )*\°]S. z\] 2 ^#(214)4 

^sm#(212)3f ^ ti]^^ ^5l^#(210)* *)l7l*Hr -g-^-g- 
, £ 6cH w>5f ^-o], ^- 7 ] sfl^^ PR# (220a, 220b) ^1 ^pfofl ^-^ji, #7l 31 

^^(D)<H1 tfl-g-«H cflolB] Hfl^(224)3f, #7l c-flolE-l nfl^(224)4 # 
7} wVnVE^^^Ei <g^(THl ^#£.3. ii-=5fl<y ^^#(226)^-, #7l ^S. 

3*1 =3 "3 (SHI -83 #3 #^(228)^1 

<122> ^ofi, ^-7] cflo]E| wfl *J (224)5} *HMIfe *fl 1 «K£*ll 3rflig(230H ^sqjl, *« 

1 a>£^l sim(230HH ^7} #^(226)21 <S#^ *fl 2 «h£*fl 

3fl€(232)^l ^slJl, #7] ^#(226)^1 .spfofl^ *)] 3 lay^l 3fl^(234)o} 

<123> zj-zj-^ sfli^ h]^^ ^! (230a, 232a, 234a) 4 

(230b, 232b, 234b) °1 ^°14. 

<124> Cf^-AS, £ 6e^ W]-°}-E^^^ E ^l ^S)^ on Ely. ^f-g- ic#*>7l ^ & ^ 

#3l<y PRsflU* <*14*Rr ofl^^-S: ^^M: M-Bf^ S^^lcf. 

<125> ^-71 Dj-^as] aV^(£ 6b^1 CHI tfl-§-*}<^ ^^-°> -^-g-£r *§^S\±r 

oflEl« ^^ofl cfl-g-§>^ ^(E)ol^, <U*}3. o]l- ^Tl^l °fl^^(ashing 
processing)* *L*8*M1 ^cf. #71 <>ipj^o. «y^<q ^aiaiz]- z> ^ , # 7 1 

oflElti. ^fl^^ofl cfl-g-^Kr -?-£-(E)S] PRixfl^ol ^ojnvs PRsfl^ol ^^o.^. ^lTl^cf. 
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<126> ^7} ofl^^j-g- ^ PRsfl^ (236a, 236b ^(F)°.3. ^7] 

tifl^i(224)4 41^-^31^ ^^-#(226)3}-, ^#(228H ^#5]^ 

€ #^(226)4 n ^9] ^3^(232b)^- *H7^Kr 

<128> ojufl, ^v 7 ] PRsflU (236a, 236b )^ ^^(F)AS. n ul>§^ 

^e)^(230b, 232b, 234b) fE.tr *\}7]^. 
<129> ol<4 ^-o. ^ o. cg-^j-ig ^34^ o_^ > £ 6fo1 i £A]tV a}^- ^1-71 

^^-(238)54- JEL3l<y ^^-(240)3f, #^"(238 ^o]Ei ^(224)4, ^ v 

7) TlMH wfl^(204)°] <§*§^e\ ^^#(228)1- ^ ^ #7l z}- 

^-S.^ ^°-3,±r ^ ^ ( 230a , 232a , 234a ) °1 ^ 

<130> ojnfl, A o V 7 ] ^oVe^^ <^^( T )ofl tfl-§-*H ^€ «1 ^ ^ ^ 3 ^ 

(232a)* ^b] inactive layer)^ 0>}jl, =l ti]^^ ^Bl-^#(232b)* 

-2-^ -E-^#(ohmic contact layerHB}- ^t^-. 
<131> ol^-jz). ^-ol ( £ 6bS+ -£ 6fl- *\] 2 c}i3 ^H^*]^ c^jol 
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<i32> nM-O-S, £ 6g°\] w}2f £o] t ^7} ^ 2=$H ^(238, 240)^1 

€ 71^(200)^ ^^ofl ^s}- ^^€-(SiN 2 )2f -t>Sl- ^e^(Si0 2 )* S.^r® ^7}*d<£^ 

<133> olnfl, >j) 2 ^(246)4 oj^ofl ^5)^ -ft- 7l ^(^ £A} )4 #7l ofl^ti. 

^(232a)^°H ^qigr ^ ^#1-^* 7l^g- tb4. 

<134> t^-g-CLS, av 7] ^ 2 ^^^-(246)^^1 ^ #^^*v -f^H^-fr £i 

«H 1"^ -n- 71^(248)^- <§^«VJ1 *fl 3 v}^3. ^SLS. J^SM, <#7] ^H€*l^ 
B\ ^^(T)4 tifl^(224) g ^#(228)4 ^^-^ 7>e}51^- 

^011^^(250)1- ^^tf. 

<135> cf^-o.^., £ 6h<^l w>5>f ^-o] f #7l lr?flDflEsJ^(250)7> 7]^(200) 

4 ^o\) #^>^ *fi 3 ^^^"(252)^: ^^W. 

<136> # 7 | *)] 3 ^<3^(252)£r ^^^-(SiN x )3f #3- ^sm(Si0 2 )# S#*}*r -¥-71 

31(BCB)-4 6>3l(acryl)^ ^1 (resin)* i^Rr -fM^M af f ^H- 

<137> £ 6i oil ^}^- b}S± Qo] t *)] 4 n>^a ^7} x\] 3 ^^-(252) ^ 2 1 

<g ^(246)2]- >H°1H ^<2^(206)* ^-7) JELefl*] ^(240)4 £Mi<3 

^(P)*h ^7} ^-^(228)4 2n#*>^ SUS^-. 

<138> £ 6 j<Hl E^l^ a>2f ^ol, ^-71 sflE]^ 3 *i<3^(252)°] ^€ 71^(200)^ 

^ofl ^ o]^-^_^-A>olc( i T o)4 o]f--^J a-^-Aj-ol izO)l- i^-SRr 
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M# ^^>i Xl 5 4i3 ^ ^€*H, A oM =^1<?I 

^^•(240)34 ^71 ^*8#3 ^##(228)4 ^Hl ^#*>^^ 3}-^<^(PHl 3*l*Kr 
XI 1 SMi3l^-(254)-g- 

<139> <£^}-<*|, -^-71 XI 1 s^i^C 254) °1 *g^€ 7^(200)2] ^ofl €3^*1* £5. 

*H, ^Hr^! sM^^CPHl ^-^sf ^^21 ^ge^Ei (256a, 256b, £ 5^ 256c 

<140> £ 6k<Xl £Altb ^-ol, #7l ^e^E^ sfl^ (256a, 256b, 256c )<X 

7)^(200)^ ^i^oll ^^*H ^^#(258)* ^tW. 

<wi> ojnfl, faj-^ ^^€^(258)^- «1 3 ^ -M 0 !^, KrF-fr f^^.S ^ 

<142> ^, ^^^(P)ofl tfl-g-SRr -^-g-ofl &IH*1« *| ^ 

°H, 3H*1 €• UV ^>7ll 3<M ^- ^ o^cf. 

<W3> ^7} ^^2]-7l ^#^-8- 0Z^> ^, ((C00H) 2 -H 2 O+H20)^l ^ 

X] 3^ -*7l -*-g-u> Xl7i£H afc5l<8 ^ (P)4| TT #7} Xl 1 ^^^-(254)4 

<#7] ^ei^E-1 sfl^i( 256a, 256b, 256c) A o VJ f°ti nM^fe- Xl 2 2^^(260) 

<144> olttfl, ^-71 XI 2 3h£*l^-(260)-§- i£^-8: ^l^^l 
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<145> s&th sfl€ a^Sl-jI ^-71 5 ofia f^AS ^fl^- 



<146> ^- ^Vtgofl COT on^ £Al ^l^ <H3)o]7l^oll ta> D l)E5]A|. 

ttfl ^-^^m W ^^V^ # €A7> &ilJELS 7fl^^- 7H#f>}^ 3L3[7} $1^. 
<147> SEth 2 Sfi^i^-a- ^*Rr ^^-8: ^7l nfl-g-ofl 
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71* #X] ^siJi, Q *g-*£.s <£#€ XMH yfl^i-i: ^^sfe ^Tllsf; 

#7l TflolB wfl^l^ XI i ^ A >°H ^*}-xi ia^H 4^ s}-^^ 

^*Rr cflolB| tifl^ ^#*Rr ^Xl^; 

-4 ^ #^§- 5L^Kr ^H^l^-I- ^#*Kr ^X]s]-; 

#7l ^.eflo] ^^-^ ^a-l- al-BVE^^^E^ XMH. afl^i ^ oil 

olEl HflAlSl #JjL ^-BflnflH^^l- *§#*Rr ^]^; 

#7l f^lBS!^} ^Tgofl XI 2 Xl 2^<£^ 

34 S}JjL<3} *j| 1 ^<g°Kg- #7l =eflo] ^§>j7 ^V 7 ) Sj-4i<3<* 

Xl tfl-§-*Kr 71^ ^#*Rr ^Xl^X; 

-8-71 X| 2 ^^l 7l^-6fl jp-tg ^-^o. ^zj-^j; 

3H^^>^ ( a o V 7 ] ceflo] ^^J. ^^^^ AJ-7] sH^of^dfl JjLtg ^ 1 Sf^^^- 

-g- *g^*Rr ^Xl*}-; 

#7] XI 1 sM^^l #^-Xl ^e-i^eil- ^*Rr ^Xl^X; 

-8-71 ^3^7} 71^;^ ^igofl ^ .5E.#^ ^^L, #71 ^S) 

^ X1*H1 Cfl^-tb 8fl°l*l# 3^>*M 1^2H>Rr ^Xl^! 

#71 ^Sj- 51^1 ^£-<X M*H"g; XM*H, #71 sB^ofl tfi-§- 

*M XI l SMi^i^M- XI 2 sHt^* *§#*Hr #X1 
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1 %H1 S^i, 

[^^J- 3] 

^1 1 *<H1 SX°]^, 

^-71 TflojB «fl^ AT-^ofl a o v 7 i ^1 i ^ 2 3^*1^4 ;g#<5Kr ol-^^fi^ 

^ ^#-8- ^ ^*V<*| ^1 1 ^SLsL *}5L, ZL *}^9) Tfloje tifl^-i; *H 2 # 
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5] 

*n i *oHi 

6] 

*)1 5 * 0 H1 

°Jj ^ a *1 ^ -g- o] efl o] 71 # ^1 . 

[$^* 7] 

*11 1 %H1 5a<^, 

i^^ty 8] 

^11 1 %H1 5U<>H, 

^-71 ^3^*1 ^ t)l^ ^-gr^ *ll7i*Rf ^TioJj^ 0Z*K((C00H) 2 

•H 2 CH-H 2 0))<y °-^S-*l^*l-g- <H3H7l:& ^ll^:^. 
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[^T 1 * 9] 

71* #ofl ^ TflolB «fl>id*h °H1 c^S} TflolB ^^-o. ^^^y 

^-^#31- ^#^>i °1^€ ^$}9l 
^HH <£#£ cflolEl Hfl^^- ^aHI ^#S}^ ^^1^; 

#71 ^ H.ell°l r-flolE-1 tifl^o} ^ofl ^nfle^^. ^#^Rr #31 

^; 

#7l -i-sflnflH^7l- ^#^1 71*^1 ^^ofl afl 2 f^tt -f , 3l 2^<3^ 

21- is}^9] ^ 1 ^^H, #71 = 31*1 ^*}JL #71 sM^^ 
^1 tfl-g-SKr 7l*2l S^^- ii#SRr ^^1^1-; 

#71 Sfl^ *fl 2 ^€ 7l*<Hl ^ 51*1^ sfl^H, 

#7l £LEfl°l ^^V^l #7l SM^^H ^ ^ ! sM^^M" tg ^ ^ 

#31 af; 

#71 5}-^^^^ ^1 i #«-oii ^e^Ei# *^*Kr ^7^1^-; 

#71 ^e1€^7> ^#4g 71*^ ^ofl ^ #^r}ji, #71 
^^1 tfl-g-t!: ^-g-°fl# eflol^l- SAV^H ^*<WHr #3l<2f; 

#71 £3 3" 3*1 -^3] «1^^ ^3^* *«7l*M, ^-71 Sj-^^^ofl tfl 

-§-*H ^1"^ *)1 1 ^#§>^ ^Sj-* *fl 2 5^*1 ^-g- *l#*Rr #31 
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10] 

9 %H1 
111 

*n 9 sa°H, 

[^t^ 12] 

*)1 9 SU^H, 

A o V 7l 7\}°}B «H^^ ^Hf^l A o V 7l ^ 1 ^ ^1 2 sj-i^^ ^#SRr o>^^= 

3 <8^*H °1» ^ 1 #^<>-£- *>JL, ZL TflolE wfl^^- ^12^. 
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13] 

14] 

*fl 13 %H1 &<>H, 

^*Rr «-^£r « ^B^(SiN x ) SL^r <*3j- ^5^(Si0 2 )*l 

^^S^l^-^-g- ^ el) ol 7l 
15] 

^-71 ^&1^e-1 sHEl-B- #7l sMi^^Ml ^3 ^elOT sfl^oi z}- 

[^t 1 * 16] 

9 *<H1 5a<^i, 

^-7) til*^ ^T^Rr 

0Z^>( (C00H) 2 - H 2 0+H 2 0) ) 91 &*} -g- <H efl °1 7j ^ ^S« 0 >^ . 
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[$7* 17] 

*fl 9 %H1 5^1, 

#7} * =eflo] d)olBl Ufl^ ^-Alofl ^*>^ &7%5r, 

#7} 7l\°)B. tifl^Jlf TflolH &^°] ^Tgofl ^ l £<&\%3\. ^ ti ] ^ 

3 ^3^4 3f^Kr #7flsq- ; 

^^1*1- 2 ^^Rr #31 <4; 

A c v 7l *fl l ^ afl 2 issfl^ a>o]s. «j.Jf-^ ^3 

n ^ ^sl^-i- ^Ti^H , cfloiBl tifl^^l- °H1 ^^-^ 

7l cflolB^ wfl^ ^^-^ al) 2 «V£*fl^§- ^*Hr #31^; 

^■71 all 1 ^ ail 2 i£ ^"71 ii-=5ll<?l 

^•71 4^ =Efl<y ^q-f^ ^zJ-sH oi^^ ^1^-^- JEL^o] ^ 

^*Rr #31-1- £Mb ^^S^l^l-8- <Heflol7l^ all 2^ . 
18] 

*)1 17 *oHl Sl^i, 
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19] 

*fl 17 %H] &<>H, 

^71 ^ ^ &^^r ^^<5}~ ^HH, ^71 ^ 1 

l^7-*Q- 20] 

• *n 19 ^1 5a°H, 
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[ENCLOSED] 1 . Abstract, Specifications (with Drawings) ! set 



[DOCUMENT OF ABSTRACT] 

[ABSTRACT] 

The present invention relates to a liquid crystal display device, and more particularly, 
to a liquid crystal display device having a COT structure where a color filter formed over an 
array substrate. 

The present invention provides forming a thin film transistor and gate and data lines 
over a substrate, forming a black matrix over the thin film transistor using an opaque organic 
material, forming a color filter over the substrate, and forming first and second transparent 
electrodes on front and rear surfaces of the color filter. When forming the second transparent 
electrode, a transparent conductive material is formed over an entire surface of the substrate 
and then partially crystallized to form amorphous and crystallized portions. Thereafter, the 
amorphous portion is etched without photoresist to form the second transparent electrode. 
Accordingly, a photoresist patterning process is not required, and also the color filter is not 
damaged. 



[REPRESENTATIVE FIGURE] 
FIG. 4G 
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[SPECIFICATION] 



[TITLE OF INVENTION] 

Method for fabricating substrate of LCD 

[BRIEF EXPLANATION OF FIGURES] 

FIG. 1 is an expanded perspective view illustrating a related art liquid crystal display 

device; 

FIG. 2 is a schematic cross-sectional view taken along line II-IT of FIG. 1; 

FIG. 3 is a partially enlarged plane view of an array substrate having a color filter on a 
thin film transistor structure according to a first embodiment of the present invention; 

FIGs. 4A to 4G are cross-sectional views taken along a line IV-IV' of FIG. 3, 
illustrating the process steps of fabricating the array substrate having a color filter on a thin 
film transistor (COT) structure according to the first embodiment of the present invention; 

FIG. 5 is a partially enlarged plane view of an array substrate having a color filter on a 
thin film transistor structure according to a second embodiment of the present invention; and 

FIGs. 6A to 6K are cross-sectional views taken along a line VI- VI of FIG. 5, 
illustrating the process steps of fabricating an array substrate having the color filter on a thin 
film transistor (COT) structure according to the second embodiment of the present invention. 



< Explanation of major parts in the FIG.s > 

100: substrate 102: gate line 

104: gate electrode 108: gate insulation layer 
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110: active layer 
114: source electrode 
120: first passivation layer 
126: second passivation layer 
130a, 130b : color filter 
136: second pixel electrode 

[DETAILED DESCRIPTION OF INVENTION] 

[OBJECT OF INVENTION] 

[TECHNICAL FIELD OF THE INVENTION AND PRIOR ART OF THE FIELD] 

The present invention relates to liquid crystal display devices. More particularly it 
relates to a liquid crystal display having a COT (Color filter On TFT) structure. 

A liquid crystal display device uses the optical anisotropy and polarization properties 
of liquid crystal molecules to produce an image. Liquid crystal molecules have a definite 
orientational alignment as a result of their long, thin shapes. That orientational alignment can 
be controlled by an applied electric field. In other words, as an applied electric field changes, 
so does the alignment of the liquid crystal molecules. Due to the optical anisotropy, the 
refraction of incident light depends on the orientational alignment of the liquid crystal 
molecules. Thus, by properly controlling an applied electric field a desired light image can be 
produced. 

FIG. 1 is an expanded perspective view illustrating a related art active matrix liquid 
crystal display device. As shown in FIG. 1, the LCD device 1 1 includes an upper substrate 5 
(referred to as a color filter substrate) and a lower substrate 22 (referred to as an array 
substrate) having a liquid crystal layer 14 interposed therebetween. A colored layer 7 having 



112: ohmic contact layer 
116: drain electrode 
124: black matrix 
128: first pixel electrode 
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a black matrix 6 and color filters 8 is formed on the upper substrate 5. The color filters 8 are 
disposed in an array matrix including a plurality of red (R), green (G), and blue (B) color 
filters surrounded by the black matrix 6. Additionally, a common electrode 18 is formed on 
the upper substrate 5 and covers the color filters 8 and the black matrix 6. 

On the lower substrate 22, a plurality of thin film transistors T are formed in an array 
matrix corresponding to the color filters 8. A plurality of gate lines 13 and data lines 15 
perpendicularly cross one another such that each TFT T is located adjacent to each 
intersection of the gate lines 13 and the data lines 15. Furthermore, a plurality of pixel 
electrodes 17 are formed on a pixel region P defined by the gate lines 13 and the data lines 15 
of the lower substrate 22. The pixel electrode 17 is formed of a transparent conductive 
material having high transmissivity, such as indium tin oxide (ITO) or indium zinc oxide 
(IZO). 

Still in FIG. 1, a storage capacitor C is disposed to correspond to each pixel P and 
connected in parallel to each pixel electrode 17. The storage capacitor C is comprised of a 
portion of the gate line 13 as a first capacitor electrode, a storage metal layer 30 as a second 
capacitor electrode, and an interposed insulator (shown in FIG. 2). Since the storage metal 
layer 30 is connected to the pixel electrode 17 through a contact hole, the storage capacitor C 
electrically communicates with the pixel electrode 17. 

When fabricating the LCD device 11 of FIG. 1, the upper substrate 5 is aligned with 
and attached to the lower substrate 22. In this process, the upper substrate 5 may be 
misaligned with respect to the lower substrate 22, and a light leakage may occur in the 
completed LCD device 1 1 due to a marginal error in attaching the upper and lower substrates 
5 and 22. 
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FIG. 2 is a schematic cross-sectional view taken along line II-IT of FIG. 1, illustrating 
a pixel of the related art liquid crystal display device. 

As shown in FIG. 2, the related art LCD device includes the upper substrate 5, the 
lower substrate 22, and the liquid crystal layer 14. The upper and lower substrates 5 and 22 
are spaced apart from each other, and the liquid crystal layer 14 is interposed therebetween. 
The upper and lower substrates 5 and 22 are often referred to as a color filter substrate and an 
array substrate, respectively, because the color filters 7a, 7b and 7c is formed upon the upper 
substrate and a plurality of array elements are formed on the lower substrate 22. 

In FIG. 2, the thin film transistor T is formed on the front surface of the lower 
substrate 22. The thin film transistor T includes a gate electrode 32, an active layer 34, a 
source electrode 36, and a drain electrode 38. Between the gate electrode 32 and the active 
layer 34, a gate insulation layer is interposed to protect the gate electrode 32 and the gate line 
13. As shown in FIG. 1, the gate electrode 32 extends from the gate line 13 and the source 
electrode 36 extends from the data line 15. All of the gate, source, and drain electrodes 32, 
36, and 38 are formed of a metallic material while the active layer 34 is formed of silicon. A 
passivation layer 40 is formed on the thin film transistor T for protection. In the pixel region 
P, the pixel electrode 17 formed of a transparent conductive material is disposed on the 
passivation layer 40 and contacts the drain electrode 38 and the storage metal layer 30. 

Meanwhile, as mentioned above, the gate electrode 13 acts as a first electrode of the 
storage capacitor C and the storage metal layer 30 acts as a second electrode of the storage 
capacitor C. Thus, the gate electrode 13 and the storage metal layer 30 constitute the storage 
capacitor C with the interposed gate insulation layer. 

Still referring to FIG. 2, the upper substrate 5 is spaced apart from the lower substrate 
22 over the thin film transistor T. On the rear surface of the upper substrate 5, a black matrix 
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6 is disposed in a position corresponding to the thin film transistor T, the gate line 13 and the 
data line 15. The black matrix 6 is formed on the entire surface of the upper substrate 5 and 
has openings corresponding to the pixel electrode 17 of the lower substrate 22, as shown in 
FIG. 1. The black matrix 6 prevents a light leakage in the LCD panel except for the portion 
for the pixel electrode 17. The black matrix 6 protects the thin film transistor T from the light 
such that the black matrix 6 prevents generation of a photo-current in the thin film transistor 
T. The color filters 7a, 7b and 7c are formed on the rear surface of the upper substrate 5 to 
cover the black matrix 6. Each of the color filters 7a, 7b and 7c has one of the red, green, and 
blue colors and corresponds to one pixel region P where the pixel electrode 17 is located. A 
common electrode 18 formed of a transparent conductive material is disposed on the color 
filters 7a, 7b and 7c over the upper substrate 5. 

In the related art LCD panel mentioned above, the pixel electrode 17 has a one-to-one 
correspondence with one of the color filters. Furthermore, in order to prevent a cross-talk 
between the pixel electrode 17 and the gate and data lines 13 and 15, the pixel electrode 17 is 
spaced apart from the data line 15 by the distance A and from the gate line 13 by the distance 
B, as shown in FIG. 2. The open spaces A and B between the pixel electrode 17 and the data 
and gate line 15 and 13 cause a malfunction such as a light leakage in the LCD device. 
Namely, the light leakage mainly occurs in the open spaces A and B so that the black matrix 6 
formed on the upper substrate 5 should cover the open spaces A and B. However, when the 
upper substrate 5 is arranged with the lower substrate 22 or vice versa, a misalignment may 
occur between the upper substrate 5 and the lower substrate 22. Therefore, the black matrix 6 
is extended to completely cover the open spaces A and B. That is, the black matrix 6 is 
designed to provide an aligning margin to prevent a light leakage. However, in the case of 
extending the black matrix 6, an aperture ratio of a liquid crystal panel is reduced as much as 
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the aligning margin of the black matrix 6. Moreover, if there are errors in the aligning margin 
of the black matrix 6, a light leakage still occurs in the open spaces A and B, and deteriorates 
the image quality of an LCD device 

[TECHNICAL SUBJECT OF INVENTION] 

Accordingly, the present invention is directed to a method for fabricating an array 
substrate having a color filter on a thin film transistor (COT) structure for a liquid crystal 
display device that substantially obviates one or more of problems due to limitations and 
disadvantages of the related art. 

In the present invention, a first transparent pixel electrode is formed in the pixel 
region. The, a color filter is disposed on the first transparent pixel electrode, and a second 
transparent pixel electrode is formed on the color filter. The first transparent pixel electrode 
contacts a drain electrode, and a second transparent pixel electrode contacts the first 
transparent pixel electrode. According to the present invention, the process of forming the 
second transparent pixel electrode does not include a photoresist patterning process, but 
includes irradiating a laser beam to a portion of a transparent conductive material and 
crystallizing it. The other portion that is not irradiated by the laser beam remains as 
amorphous state, and finally etched to form the second transparent pixel electrode in the pixel 
region. 

Since the method of the present invention uses the laser beam and since the photoresist 
patterning process is not performed, the etchant and developer are unnecessary and the color 
filter is not damaged. Further in the present invention, a method for fabricating an array 
substrate having a color filter on a thin film transistor (COT) structure for a liquid crystal 
display device provides a high aperture ratio. 
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[CONSTRUCTION AND OPERATION OF INVENTION] 

In order to achieve the above object, a first embodiment in accordance with the 
principles of the present invention provides a method of forming an array substrate for use in 
a liquid crystal display device. The method includes forming a gate line disposing in a first 
direction over a substrate; forming a data line disposing in a second direction over the 
substrate, the data line defining a pixel region by perpendicularly crossing the gate line; 
forming a thin film transistor at a crossing of the gate and data lines, wherein the thin film 
transistor includes a gate electrode, a semiconductor layer, a source electrode and a drain 
electrode; forming a first insulating film to cover the thin film transistor and the data line; 
forming a black matrix on the first insulating film, over the gate line, over the data line and 
over the thin film transistor except a portion of drain electrode; forming a second insulating 
film on the first insulating film to cover the black matrix; patterning the first and second 
insulating films to expose a potion of drain electrode and a portion of the substrate 
corresponding to the pixel region; forming a first transparent electrode layer over an entire of 
the substrate to cover the patterned second insulating film and the exposed portion of the drain 
electrode; patterning the first transparent electrode layer to form a pixel electrode in the pixel 
region, wherein the pixel electrode contacts the exposed portion of the drain electrode; 
forming a color filter on the pixel electrode; forming a second transparent electrode layer over 
an entire of the substrate to cover the color filter and the first pixel electrode, wherein the 
second transparent electrode is in an amorphous state; irradiating a laser beam to a portion of 
the second transparent electrode layer corresponding to the pixel region so as to crystallize the 
irradiated portion of the second transparent electrode; and forming a second pixel electrode in 
the pixel region by removing a non-crystallized portion of the second transparent electrode 
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layer, wherein the second pixel electrode contacts the first pixel electrode around the color 
filter. 

In the first embodiment, the semiconductor layer includes an active layer of intrinsic 
amorphous silicon and an ohmic contact layer of extrinsic amorphous silicon layer. The black 
matrix is formed of an opaque photosensitive organic material. The method according to the 
first embodiment further includes forming a storage capacitor over a portion of the gate line, 
wherein the forming the storage capacitor includes forming a storage metal layer over the 
portion of the gate line so that the storage capacitor acts as a first electrode of the storage 
capacitor and the portion of the gate line acts as a second electrode of the storage capacitor. 

The method according to the first embodiment further includes forming an inorganic 
insulator between the thin film transistor and the black matrix. The inorganic insulator is one 
of silicon nitride and silicon oxide. The color filter is disposed in the pixel region and 
includes a color resin having one of red, green and blue colors. The forming the second pixel 
electrode includes applying an oxalic acid [(COOH)2H20+H20] to the partially laser- 
irradiated second transparent electrode layer. 

In another aspect, a second embodiment in accordance with the principles of the 
present invention provides a method of forming an array substrate for use in a liquid crystal 
display device. The method forming a gate line in a first direction and a gate electrode 
extending from the gate line over a substrate; forming a semiconductor layer, a data line, a 
source electrode and a drain electrode at a same mask process using a same mask, the data 
line being in a second direction over the substrate and defining a pixel region by crossing the 
gate line, the source electrode extending from the data line, the source and drain electrodes 
contacting the semiconductor layer, thereby completing a thin film transistor at a crossing of 
the gate and data lines, wherein the thin film transistor includes the gate electrode, the 
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semiconductor layer, the source electrode and the drain electrode; forming a first insulating 
film to cover the thin film transistor and the data line; forming a black matrix on the first 
insulating film, over the gate line, over the data line and over the thin film transistor except a 
portion of drain electrode; forming a second insulating film on the first insulating film to 
cover the black matrix; patterning the first and second insulating films to expose a potion of 
drain electrode a portion of the substrate corresponding to the pixel region; forming a first 
transparent electrode layer over an entire of the substrate to cover the patterned second 
insulating film and the exposed portion of the drain electrode; patterning the first transparent 
electrode layer to form a pixel electrode in the pixel region, wherein the pixel electrode 
contacts the exposed portion of the drain electrode; forming a color filter on the pixel 
electrode; forming a second transparent electrode layer over an entire of the substrate to cover 
the color filter and the pixel electrode, wherein the second transparent electrode is in an 
amorphous state; irradiating a laser beam to a portion of the second transparent electrode layer 
corresponding to the pixel region so as to crystallize the irradiated portion of the second 
transparent electrode; and forming a second pixel electrode in the pixel region by removing a 
non-crystallized portion of the second transparent electrode layer, wherein the second pixel 
electrode contacts the first pixel electrode around the color filter. 

In the second embodiment, the semiconductor layer includes an active layer of 
intrinsic amorphous silicon and an ohmic contact layer of extrinsic amorphous silicon layer. 
The black matrix is formed of an opaque photosensitive organic material. The method 
according to the second embodiment further includes forming a storage capacitor over a 
portion of the gate line, wherein the forming the storage capacitor includes forming a storage 
metal layer over the portion of the gate line so that the storage capacitor acts as a first 
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electrode of the storage capacitor and the portion of the gate line acts as a second electrode of 
the storage capacitor. 

The method according to the second embodiment further includes forming an 
inorganic insulator between the thin film transistor and the black matrix. The inorganic 
insulator is one of silicon nitride and silicon oxide. The color filter is disposed in the pixel 
region and includes a color resin having one of red, green and blue colors. The forming the 
second pixel electrode includes applying an oxalic acid [(COOH)2H20+H20] to the partially 
laser-irradiated second transparent electrode layer. 

In the method according to the second embodiment, wherein the forming a 
semiconductor layer, a data line, a source electrode and a drain electrode includes forming a 
gate insulation layer on the substrate to cover the gate line and the gate electrode; forming an 
intrinsic amorphous silicon layer, a doped amorphous silicon layer and a metal layer in series 
on the first insulating film; forming a photoresist on the metal layer; disposing a mask over 
the photoresist, wherein the mask has a light transmitting portion, a light shielding portion and 
a light half-transmitting portion; forming first and second photoresist patterns by light 
irradiation through the mask, the second photoresist pattern having a smaller thickness than 
the first photoresist pattern and corresponding to the light half-transmitting portion; patterning 
the metal layer, the doped amorphous silicon layer and the intrinsic amorphous silicon layer to 
form a data line, a source-drain metal pattern and a storage metal layer underneath the first 
and second photoresist patterns, and to form a first semiconductor pattern underneath the data 
line and source-drain metal pattern and a second semiconductor pattern underneath the storage 
metal layer, wherein the data line is disposed in a longitudinal direction and defines a pixel 
region, wherein the source-drain metal pattern extends from the data line, and wherein the 
storage metal is disposed over the gate line; ashing the first and second photoresist patterns 
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until the second photoresist pattern is completely removed, thereby exposing side portions of 
the data line and storage metal layer and a center portion of the source-drain metal pattern 
over the gate electrode; and patterning the exposed side portions of the data line and storage 
metal layer and the center portion of the source-drain metal pattern, thereby forming the 
source and drain electrodes. Each of the first and second semiconductor patterns is comprised 
of the patterned intrinsic and extrinsic amorphous silicon layers. The forming the source and 
drain electrodes includes removing a portion of the patterned extrinsic amorphous silicon 
layer to form an active channel in the first semiconductor pattern over the gate electrode 
between the source and drain electrodes. The patterning the exposed side portions of the data 
line and storage metal layer exposes intrinsic amorphous silicon layer. 

Reference will now be made in detail to the illustrated embodiments of the present 
invention, examples of which are illustrated in the accompanying drawings. Wherever 
possible, the same reference numbers will be used throughout the drawings to refer to the 
same or like parts. 

[FIRST EMBODIMENT] 

FIG. 3 is a partially enlarged plane view of an array substrate having a color filter on a 
thin film transistor structure according to a first embodiment of the present invention. 

As shown in FIG. 3, an array substrate includes a plurality of gate lines 102 disposed 
in a transverse direction and a plurality of data lines 1 16 disposed in a longitudinal direction. 
The plurality of gate lines 102 and the plurality of data lines 116 cross one another and define 
a pixel region P. A thin film transistor T is formed at each intersection of the gate line 102 
and the data line 116. The thin film transistor T includes a gate electrode 104, an active layer 
108, a source electrode 1 12, and a drain electrode 1 14. In the pixel regions P defined by the 
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gate lines and data lines 102 and 1 16, a plurality of color filters 130a, 130b, and 130c are 
located therein. Additionally, a double-layered pixel electrode is disposed corresponding to 
each pixel region P. A first pixel electrode 128 and a second pixel electrode 136 have almost 
the same shape. Although not shown in FIG. 3, the first pixel electrode 128 is disposed 
beneath the color filter 130 and contacts the drain electrode 114, and the second pixel 
electrode 136 is disposed on the color filter 130 and contacts the first pixel electrode 128. 
Namely, the color filter 130 is located between the first and second pixel electrodes 128 and 
136, and the second pixel electrode 136 electrically contacts the drain electrode 1 14 through 
the first pixel electrode 128. 

Meanwhile, a storage capacitor Cst is included in a portion of the gate line 102 and a 
storage metal layer 118. Thus, the portion of the gate line 102 acts as a first electrode of the 
storage capacitor Cst, and the storage metal layer 118 acts as a second electrode of the storage 
capacitor Cst. The first and second pixel electrodes 128 and 136 electrically contact the 
storage metal layer 1 18, so that they are electrically connected to the storage capacitor Cst in 
parallel. 

The array substrate of FIG. 3 has a color filter on a thin film transistor (COT) 
structure. In such a COT structure, a black matrix 124 and the color filters 130 are formed on 
the array substrate. The black matrix 124 is disposed to correspond to the thin film transistors 
T and the gate lines 102 and the data lines 1 16, so that it prevents a light leakage in the LCD 
device. The black matrix 124 is formed of an opaque organic material, thereby blocking the 
light incident to the thin film transistors T. Also, it protects the thin film transistors T from 
the external impact. 

Additionally, since the photolithography process is not used when forming the second 
pixel electrode 136 in the present invention, the color filters 130 underlying the second pixel 



13 



electrode 136 are not damaged. Namely, since a photoresist and a developer for developing 
the photoresist are not utilized when forming the second pixel electrode 136, the number of 
process step is decreased and the process stability is achieved in the present invention. 

FIGs. 4A to 4G are cross-sectional views taken along a line IV-IV 5 of FIG. 3, 
illustrating the process steps of fabricating the array substrate having a color filter on a thin 
film transistor (COT) structure according to the first embodiment of the present invention. 

In FIG. 4A, a first metal layer is deposited on the surface of a substrate 100, and then 
patterned through the first mask process to form a gate line 102 and a gate electrode 104. 
Thereafter, a gate insulation layer 106 (a first insulating layer) is formed on the substrate 100 
to cover the gate line 102 and the gate electrode 104. The gate insulation layer 106 is formed 
of an inorganic material, such as silicon nitride (SiN x ) and silicon oxide (Si02). An intrinsic 
amorphous silicon layer (a-Si:H) and then an n + -doped amorphous silicon layer (n + a-Si:H) are 
sequentially deposited on the entire surface of the gate insulation layer 106 and then 
simultaneously patterned through the second mask process to form an active layer 108 and an 
ohmic contact layer 1 10. The ohmic contact layer 1 10 is then located on the active layer 108. 

In FIG. 4B, after forming the active layer 108 and the ohmic contact layer 1 10, a 
second metal layer is deposited over the substrate 100, and patterned through the third mask 
process to form a source electrode 1 12, a drain electrode 1 14, a data line 116, and a storage 
metal layer 118. The second metal layer may be formed of one of chromium (Cr), 
molybdenum (Mo), and an alloy of any combination thereof. The source electrode 112 
extends from the data line 1 16 and contacts one portion of the ohmic contact layer 1 10. The 
drain electrode 1 14 is spaced apart from the source electrode 112 and then contacts the other 
portion of the ohmic contact layer 110. The storage metal layer 118 overlaps a portion of the 
gate line 102. Thereafter, a portion of the ohmic contact layer 1 10 between the source and 



14 



drain electrodes 1 12 and 1 14 is etched by using the source and drain electrodes 1 12 and 1 14 
as masks, and a thin film transistor T and a storage capacitor Cst are complete. As described 
with reference to FIG. 3, the thin film transistor T is comprised of the gate electrode 104, the 
active layer 108, the ohmic contact layer 1 10, the source electrode 1 12, and the drain 
electrode 1 14. And the storage capacitor Cst is comprised of the gate line 102, the storage 
metal layer 118, and the interposed first insulator 106. 

Thereafter, a second insulating layer 120 is deposited over the entire surface of the 
substrate 100 to cover the patterned second metal layer. The second insulating layer 120 may 
be formed of silicon nitride (SiN x ) or silicon oxide (Si0 2 ). The second insulating layer 120 
enhances the adhesion of an organic layer to be formed in the later process. The second 
insulating layer 120 improves the adhesion between the active layer 108 and the organic layer. 
If there is no contact problem between the active layer 108 and the organic material layer, the 
second insulating layer 120 is not necessary. 

In FIG. 4C, an opaque organic material layer 122 having a low dielectric constant is 
deposited on the second insulating layer 120. The opaque organic material layer 122 has a 
black color, so that it becomes a black matrix. Thereafter, the opaque organic material layer 
122 formed on the second insulating layer 120 is patterned through the fourth mask process, 
so that a black matrix 124 is formed over the thin film transistor T, the data line 116, and the 
gate line 102. The black matrix 124 is formed of an organic material to protect the thin film 
transistor T. 

In FIG. 4D, a third insulating layer 126 is formed over the entire surface of the 
substrate 100 to cover the black matrix 124. The third insulating layer 126 may be formed of 
an inorganic insulating material, such as silicon nitride (SiN x ) or silicon oxide (Si0 2 ), or an 
organic material insulating material, such as benzocyclobutene (BCB) or acrylic resin. 
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Now in FIG. 4E, the first, second, and third insulating layers 108, 120, and 125 are 
simultaneously patterned through the fifth mask process. Thus, an end side portion of the 
drain electrode 106 and an end side portion of the storage metal layer 1 18 are exposed. 
Although FIG. 4E shows that the substrate 100 is exposed by patterning the first insulating 
layer 108, the first insulating layer 108 may remain, and only the second and third insulating 
layers 120 and 125 may be patterned to expose the side portions of the drain electrode 106 and 
storage metal layer 118. Furthermore, the remaining portion of the first gate insulating layer 
106 on the substrate 100 may control the height of a color filter to be formed in the later 
process. 

FIG. 4F shows the step of forming a first pixel electrode 128 and color filers 130. A 
first transparent electrode layer of indium tin oxide (ITO) or indium zinc oxide (IZO) is 
deposited over the entire surface of the substrate 100 to cover the patterned third insulating 
layer 126 and to contact the exposed side portions of the drain electrode 106 and the storage 
metal layer 118. Thereafter, the first transparent electrode layer is patterned through the sixth 
mask process, so that the first pixel electrode 128 is formed in the pixel region P, except for a 
portion over the gate electrode 104. As shown in FIG. 4F, the first pixel electrode 128 
contacts both the side portions of the drain electrode 106 and the storage metal layer 118. 
After forming the first pixel electrode 128, a color resin is formed on the first pixel electrode 
128 and then developed to form color filters 130a, 130b, and 130c having red (R), green (G), 
and blue (B). As described above, the color filters 130a, 130b, and 130c for displaying the 
full spectrum of colors are formed in the pixel regions P on the first pixel electrode 128. 

Now in FIG. 4G, a second transparent electrode layer 132 is formed on the color filters 
130, the exposed portions of the first pixel electrode 128, and the exposed portions of the third 
insulating layer 126. The second transparent electrode layer 132 is formed of indium tin 
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oxide (ITO) or indium zinc oxide (IZO) similar to the first transparent electrode layer. At this 
time, the second transparent electrode layer 132 is in an amorphous state. Then, a KrF 
excimer laser partially irradiates the second transparent electrode layer 132. Specially, the 
KrF excimer laser irradiates the pixel portions of the second transparent electrode layer 132 
which corresponds to the pixel regions P, and thus the irradiated portions of the second 
transparent electrode layer 132 become crystallized. When crystallizing the pixel portions of 
the second transparent electrode layer 132, a strong UV light from a UV lamp may irradiate 
instead of the KrF excimer laser. 

Still in FIG. 4G, after the crystallization of the second transparent electrode layer 132, 
the second transparent electrode layer 132 is etched by oxalic acid [(COOH^^O+FhO], and 
thus the amorphous portions of the second transparent electrode layer 132 are removed while 
the crystallized portions of the second transparent electrode layer 132 remain, whereby the 
crystallized portions of the transparent electrode layer 132 become second pixel electrodes 
136. Due to the etch selectivity between the amorphous and crystallized portions of the 
second transparent electrode layer 132, the second pixel electrode 136 can be formed without 
any photolithography process. Accordingly, the second pixel electrode 136 contacting the 
first pixel electrode 128 around the color filter 130 is finally formed. Namely, a double- 
layered pixel electrode (i.e., often referred to as a sandwich pixel electrode) comprised of the 
first and second pixel electrodes 128 and 136 is formed corresponding to each pixel region P. 

As mentioned before, each color filter 130 is interposed between the first and second 
pixel electrodes 128 and 136 in the present invention. And in the first embodiment of the 
present invention, the black matrix 124 and the color filters 130 are formed in the lower 
substrate 100, so that the liquid crystal display device can have a high aperture ratio. Further, 
since the pixel electrode has a double-layered structure, the process stability is improved 
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during the fabricating process of the array substrate. Furthermore, since no photoresist and no 
photolithography process are required when forming the second pixel electrode 136, a 
developer and/or a stripper will not be applied to the array substrate, so that the underlying 
color filters 130 will not be damaged. 

In the first embodiment of the present invention, the array substrate having a color 
filter on a thin film transistor (COT) structure is fabricated through the six-mask process. 
However, the number of the mask process can be reduced. 

[SECOND EMBODIMENT] 

FIG. 5 is a partially enlarged plane view of an array substrate having a color filter on a 
thin film transistor (COT) structure according to a second embodiment of the present 
invention. 

As shown in FIG. 5, an array substrate includes a plurality of gate lines 202 disposed 
in a transverse direction and a plurality of data lines 224 disposed in a longitudinal direction. 
The plurality of gate lines 202 and the plurality of data lines 224 cross one another and define 
a plurality of pixel regions P. A thin film transistor T is formed at each intersection of the 
gate line 202 and the data line 224. The thin film transistor T includes a gate electrode 204, 
an active layer 232a, a source electrode 238, and a drain electrode 240. In the pixel regions P 
defined by the plurality of gate lines and data lines 202 and 224, a plurality of color filters 
256a, 256b, and 256c are located therein. Additionally, a double-layered pixel electrode is 
disposed corresponding to each pixel region P. A first pixel electrode 254 and a second pixel 
electrode 260 have almost the same shape. Although not indicated in FIG. 5, the first pixel 
electrode 254 is disposed beneath the color filter 256 and contacts the drain electrode 240, and 
the second pixel electrode 260 is disposed on the color filter 256 and contacts the first pixel 
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electrode 254. Namely, the color filter 256 is located between the first and second pixel 
electrodes 254 and 260, and the second pixel electrode 260 electrically contacts the drain 
electrode 240 through the first pixel electrode 254. 

Meanwhile, a storage capacitor Cst is included in a portion of the gate line 202 and a 
storage metal layer 228. Thus, the portion of the gate line 202 acts as a first electrode of the 
storage capacitor Cst, and the storage metal layer 228 acts as a second electrode of the storage 
capacitor Cst. The first and second pixel electrodes 254 and 260 electrically contact the 
storage metal layer 228, so that they are electrically connected to the storage capacitor Cst in 
parallel. 

In the second embodiment of the present invention, the active layer 232a and the 
source and drain electrodes 238 and 240 are formed through the same patterning process, 
whereby the active layer is disposed underneath the source and drain electrodes 238 and 240. 
Additionally, since the data line 224 and the storage metal layer 228 are formed with the 
source and drain electrodes 238 and 240 at the same process, other silicon layers 230a and 
234a are further disposed underneath the data line 224 and the storage metal layer 228, 
respectively. 

The array substrate 200 of FIG. 5 also has a color filter on a thin film transistor (COT) 
structure. In such a COT structure, a black matrix 250 and the color filters 256 are formed on 
the array substrate 200. The black matrix 250 is disposed to correspond to the thin film 
transistors T and the gate lines 202 and the data lines 224, so that it prevents a light leakage in 
the LCD device. The black matrix 250 is formed of an opaque organic material, thereby 
blocking the light incident to the thin film transistors T. Also, it protects the thin film 
transistors T from the external impact. 
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Additionally, the photolithography process is not used when forming the second pixel 
electrode 260 in the present invention. Thus, the color filters 256 underlying the second pixel 
electrode 260 are not damaged by a developer and/or a stripper. Namely, since a photoresist 
and a developer developing the photoresist are not utilized when forming the second pixel 
electrode 260, the number of process steps is decreased and the process stability is achieved in 
the present invention. 

FIGs. 6A to 6K are cross-sectional views taken along a line VI- VP of FIG. 5, 
illustrating the process steps of fabricating an array substrate having a color filter on a thin 
film transistor (COT) structure according to the second embodiment of the present invention. 

In FIG. 6A, a thin film transistor region T, a pixel region P, a data region D, and a 
storage region S are defined on a substrate 200. A first metal layer is deposited on the surface 
of a substrate 200, and then patterned through the first mask process to form a gate line 202 
and a gate electrode 204. 

Next in FIG. 6B, a gate insulation layer 208 (a first insulating layer) is formed on the 
substrate 200 to cover the gate line 202 and the gate electrode 204. The gate insulation layer 
208 is formed of an inorganic material, such as silicon nitride (SiN x ) and silicon oxide (Si0 2 ). 
An intrinsic amorphous silicon layer (a-Si:H) 210, an n + -doped amorphous silicon layer (n + a- 
Si:H) 212, and a second metal layer 214 are sequentially deposited on the entire surface of the 
gate insulation layer 208. The second metal layer 214 may be formed of one of chromium 
(Cr), molybdenum (Mo), copper (Cu), tungsten (W), titanium (Ti), aluminum (Al), aluminum 
alloy (e.g., AINd), and an alloy of any combination thereof. Thereafter, a photoresist 216 is 
formed on the second metal layer 214. 

Additionally, a mask M having a transmitting portion A, a shielding portion B and a 
half-transmitting portion C is located over the photoresist 216 for the second mask process. 
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The transmitting portion A allows the light to fully pass through and corresponds to the pixel 
region P except for the portions for thin film transistor region T and storage region S. The 
shielding portion B thoroughly blocks the light during the second mask process and 
corresponds to the data region D, the thin film transistor region T, and the storage region S. 
The half-transmitting portion C may be a plurality of slits or a semitransparent film so that 
only a half portion of the light can pass through. The half-transmitting portion C corresponds 
to the portion of the thin film transistor region T, especially to the gate electrode 204. 

After disposing the mask M in accordance with the above description, a light exposure 
is performed to the photoresist 216 through the mask M. The light passing through the 
transmitting portion A fully irradiates the corresponding regions, while the light passing 
through the half-transmitting portion C weakly irradiates the corresponding regions. 

FIG. 6C show the process step of developing the photoresist 216 after the light 
exposure. After developing the photoresist 216, the portions corresponding to the shielding 
portion B of the mask M fully remain, but the portions corresponding to the transmitting 
portions A are fully removed. Further, the portion corresponding to the half-transmitting 
portion C is removed and remains partially. Therefore, after the developing process of the 
photoresist 216, a first photo-pattern 220a and a second photo-pattern 220b are remainders on 
the second metal layer 214. As shown in FIG. 6C, the second photo-pattern 220b has a height 
smaller than the first photo-pattern 220a because it was weakly irradiated by the feeble light 
passed through the half-transmitting portion C of the mask M. The height of the first photo- 
pattern 220a is almost double of the second photo-pattern 220b. 

In FIG. 6D, the exposed portions of the second metal layer 214, the n + -doped 
amorphous silicon layer 212 and the intrinsic amorphous silicon layer 210 are simultaneously 
etched. Thus, a data line 224, a source-drain metal layer 226, and a storage metal layer 228 
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are formed underneath the photo-patterns 220. The data line 224 is corresponding to the data 
region D, and the storage metal layer 228 is corresponding to the storage region S. The 
source-drain metal layer 226 extends from the data line 224 and corresponds to the thin film 
transistor region T. Since the n + -doped amorphous silicon layer 212 and the intrinsic 
amorphous silicon layer 210 are etched at the same time with the second metal layer 214, first 
to third semiconductor patterns 230, 232 and 234 are formed underneath the data line 224, the 
source-drain metal layer 226, and the storage metal layer 228, respectively. The first to third 
semiconductor patterns 230, 232, and 234 are comprised of the patterned intrinsic amorphous 
silicon layers 230a, 232a, and 234a, and the patterned n + -doped amorphous silicon layers 
230b, 232b, and 234b. 

FIG. 6E shows the process step of ashing the photo-patterns 220a and 220b in order to 
form an active channel of the thin film transistor. The ashing process is one of dry etching 
processes and partially removes the photo-patterns 220. During the ashing process, the 
second photo-pattern 220b is completely removed, and the first photo-pattern 220a is partially 
removed as much as the second photo-pattern 220b. Namely, while completely removing the 
second photo-pattern 220b, the first photo-pattern 220a is partially removed, so that the height 
and width of the first photo-pattern 220a are lessened. As a result, the center portion E of the 
source-drain metal layer 226 and the side portions F of the data line 224 and storage metal 
layer 228 are exposed. Ashed photo-patterns 236a and 236b have smaller width and height 
than the first photo-pattern 220a and expose the side portions F of the data line 224 and the 
storage metal layer 228. The center portion E corresponding to the gate electrode 204 is 
completely exposed. 

After the ashing process, the exposed portions E and F are removed until the intrinsic 
amorphous silicon layers 230a, 232a, and 234a are exposed, as shown in FIG. 6F. Then, the 
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ashed photo-patterns 236a and 236b are stripped out from the source-drain metal layer 226. 
Accordingly, a source electrode 238 and a drain electrode 240 are finally formed over an 
active layer 232a (i.e., the intrinsic amorphous silicon layer). An active channel between the 
source and drain electrodes 238 and 240 are also formed on the active layer 232a. The active 
channel is disposed above the gate electrode 204. The source electrode 238 extends from the 
data line 224, and the drain electrode 240 is spaced apart from the source electrode 238 across 
the gate electrode 240. As illustrated with reference to FIG. 5, the storage metal layer 238 has 
an island shape. In FIG. 6F, since the portions E and F of the metal layer and the n + -doped 
amorphous silicon layer are simultaneously removed, the intrinsic amorphous silicon layers 
230a, 232a, and 234a are exposed around the patterned metal layers 224, 238, 240, and 228. 
The intrinsic amorphous silicon layer 232a corresponding to the thin film transistor region T 
is referred to as an active layer, and the n + -doped amorphous silicon layers 232b on the active 
layer 232a are referred to as ohmic contact layers. 

Meanwhile, the storage metal layer 228 overlaps a portion of the gate line 202, so that 
the storage capacitor Cst of FIG. 5 is comprised of the portions of gate line 202, the storage 
metal layer 228, and the interposed first insulating layer 206. Further, as described with 
reference to FIG. 5, the thin film transistor T is comprised of the gate electrode 204, the active 
layer 232a, the ohmic contact layers 232b, the source electrode 228, and the drain electrode 
240. 

Next in FIG. 6G, a second insulating layer 246 is deposited over the entire surface of 
the substrate 200 to cover the patterned second metal layer. The second insulating layer 246 
may be formed of silicon nitride (SiN x ) or silicon oxide (Si0 2 ). The second insulating layer 
246 enhances the adhesion of an opaque organic layer 248 to be formed in the later process. 
The second insulating layer 246 improves the adhesion between the active layer 232a and the 
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opaque organic layer 248. If there is no adhesion problem between the active layer 232a and 
the organic material layer, the second insulating layer 246 is not necessary. After forming the 
second insulating layer 246, the opaque organic material layer 248 having a low dielectric 
constant is deposited on the second insulating layer 246. The opaque organic material layer 
248 has a black color, so that it becomes a black matrix. 

The opaque organic material layer 248 formed on the second insulating layer 246 is 
patterned through the third mask process, so that a black matrix 250 is formed over the thin 
film transistor T, the data line 224, and the gate line 202. The black matrix 250 is formed of 
an organic material to protect the thin film transistor T. 

In FIG. 6H, a third insulating layer 252 is formed over the entire surface of the 
substrate 200 to cover the black matrix 250. The third insulating layer 252 may be formed of 
an inorganic insulating material, such as silicon nitride (SiN x ) or silicon oxide (Si02), or an 
organic material insulating material, such as benzocyclobutene (BCB) or acrylic resin. 

Now in FIG. 61, the first, second, and third insulating layers 206, 246, and 252 are 
simultaneously patterned through the fourth mask process. Thus, an end side portion of the 
drain electrode 240 and an end side portion of the storage metal layer 228 are exposed. 
Although FIG. 61 shows that the substrate 200 is exposed by patterning the first insulating 
layer 208, the first insulating layer 206 may remain and only the second and third insulating 
layers 246 and 252 may be patterned to expose the side portions of the drain electrode 240 and 
the storage metal layer 228. Furthermore, the remains of the first gate insulating layer 206 on 
the substrate 200 may control the height of a color filter to be formed in the later processes. 

FIG. 6J shows the step of forming a first pixel electrode 254 and color filers 256. A 
first transparent electrode layer of indium tin oxide (ITO) or indium zinc oxide (IZO) is 
deposited over the entire surface of the substrate 200 to cover the patterned third insulating 
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layer 252 and to contact the exposed side portions of the drain electrode 240 and storage metal 
layer 228. Thereafter, the first transparent electrode layer is patterned through the fifth mask 
process, so that the first pixel electrode 254 is formed in the pixel region P, except for a 
portion over the gate electrode 204. As shown in FIG. 6J, the first pixel electrode 254 
contacts both the side portions of the drain electrode 240 and the storage metal layer 228. 
After forming the first pixel electrode 254, a color resin is formed on the first pixel electrode 
254 and then developed to form color filters 256a, 256b, and 256c having red (R), green (G), 
and blue (B). As described above, the color filters 256a, 256b, and 256c for displaying the 
full spectrum of colors are formed in the pixel regions P on the first pixel electrode 254. 

Now in FIG. 6K, a second transparent electrode layer 258 is formed on the color filters 
256, on the exposed portions of the first pixel electrode 254, and on the exposed portions of 
the third insulating layer 252. The second transparent electrode layer 258 is formed of indium 
tin oxide (ITO) or indium zinc oxide (IZO) similar to the first transparent electrode layer. At 
this time, the second transparent electrode layer 258 is in an amorphous state. Then, a KrF 
excimer laser partially irradiates the second transparent electrode layer 258. Especially, the 
KrF excimer laser irradiates pixel portions of the second transparent electrode layer 258 which 
corresponds to the pixel regions P, and thus the irradiated portions of the second transparent 
electrode layer 258 is crystallized. When crystallizing the pixel portions of the second 
transparent electrode layer 258, a strong UV light from a UV lamp can be used for 
crystallization instead of the KrF excimer laser. 

After the crystallization of the second transparent electrode layer 258, the second 
transparent electrode layer 258 is etched by oxalic acid [(COOH) 2 H 2 0+H 2 0], and thus the 
amorphous portions of the second transparent electrode layer 258 are removed while the 
crystallized portions of the second transparent electrode layer 132 remains, whereby the 
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crystallized portions of the transparent electrode layer 258 become second pixel electrodes 
260. Due to the etch selectivity between the amorphous and crystallized portions of the 
second transparent electrode layer 258, the second pixel electrode 260 can be formed without 
any photolithography process. Accordingly, the second pixel electrode 260 contacting the 
first pixel electrode 254 around the color filter 256 is finally formed. Namely, a double- 
layered pixel electrode (i.e., often referred to as a sandwich pixel electrode) comprised of the 
first and second pixel electrodes 254 and 260 is formed corresponding to each pixel region P. 

As mentioned before, each color filter 256 is interposed between the first and second 
pixel electrodes 254 and 260 in the present invention. And in the second embodiment of the 
present invention, the black matrix 250 and the color filters 256 are formed in the lower 
substrate 200, so that the liquid crystal display device can have a high aperture ratio. Further, 
since the pixel electrode has a double-layered structure, the process stability is improved 
during the fabricating process of the array substrate. Furthermore, since no photoresist and no 
photolithography processes are required when forming the second pixel electrode 260, a 
developer and/or a stripper will not be applied to the array substrate so that the underlying 
color filters 256 will not be damaged. Additionally, the process time will be decreased. In the 
second embodiment of the present invention, the array substrate having a color filter on a thin 
film transistor (COT) structure is fabricated through the five-mask process. The number of 
the mask process can be reduced in accordance with the second embodiment of the present 
invention. 



[EFFECT OF INVENTION] 
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The present invention simplifies the fabrication process and reduces the production 
cost. Furthermore, since the black matrix is formed in the array substrate, it is not required to 
consider an aligning margin when designing and aligning the lower and upper substrates, 
thereby increasing an aperture ratio. 

Further, since no photoresist and no photolithography processes are required when 
forming the second pixel electrode, a developer and/or a stripper will not be applied to the 
array substrate so that the underlying color filters will not be damaged. Additionally, in the 
second embodiment of the present invention, since the array substrate having a color filter on 
a thin film transistor (COT) structure is fabricated through the five-mask process, the number 
of the mask process can be reduced in accordance with the second embodiment of the present 
invention. 
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[RANGE OF CLAIMS] 

[CLAIM 1] 

A method of forming an array substrate for use in a liquid crystal display device, 
comprising: 

forming a gate line disposing in a first direction over a substrate; 

forming a data line disposing in a second direction over the substrate, the data line 
defining a pixel region by perpendicularly crossing the gate line; 

forming a thin film transistor at a crossing of the gate and data lines, wherein the thin 
film transistor includes a gate electrode, a semiconductor layer, a source electrode and a drain 
electrode; 

forming a first insulating film to cover the thin film transistor and the data line; 

forming a black matrix on the first insulating film, over the gate line, over the data line 
and over the thin film transistor except a portion of drain electrode; 

forming a second insulating film on the first insulating film to cover the black matrix; 

patterning the first and second insulating films to expose a potion of drain electrode and 
a portion of the substrate corresponding to the pixel region; 

forming a first transparent electrode layer over an entire of the substrate to cover the 
patterned second insulating film and the exposed portion of the drain electrode; 

patterning the first transparent electrode layer to form a pixel electrode in the pixel 
region, wherein the pixel electrode contacts the exposed portion of the drain electrode; 

forming a color filter on the pixel electrode; 



forming a second transparent electrode layer over an entire of the substrate to cover the 
color filter and the first pixel electrode, wherein the second transparent electrode is in an 
amorphous state; 

irradiating a laser beam to a portion of the second transparent electrode layer 
corresponding to the pixel region so as to crystallize the irradiated portion of the second 
transparent electrode; and 

forming a second pixel electrode in the pixel region by removing a non-crystallized 
portion of the second transparent electrode layer, wherein the second pixel electrode contacts the 
first pixel electrode around the color filter. 

[CLAIM 2] 

The method according to claim 1, wherein the semiconductor layer includes an active 
layer of intrinsic amorphous silicon and an ohmic contact layer of extrinsic amorphous silicon 
layer. 

[CLAIM 3] 

The method according to claim 1, wherein the black matrix is formed of an opaque 
photosensitive organic material. 

[CLAIM 4] 
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The method according to claim 1, farther comprising forming a storage capacitor over a 
portion of the gate line, wherein the forming the storage capacitor includes forming a storage 
metal layer over the portion of the gate line so that the storage capacitor acts as a first electrode 
of the storage capacitor and the portion of the gate line acts as a second electrode of the storage 
capacitor. 

[CLAIM 5] 

The method according to claim 1, further comprising forming an inorganic insulator 
between the thin film transistor and the black matrix. 

[CLAIM 6] 

The method according to claim 5, wherein the inorganic insulator is one of silicon 
nitride and silicon oxide. 

[CLAIM 7] 

The method according to claim 1, wherein the color filter is disposed in the pixel region 
and includes a color resin having one of red, green and blue colors. 

[CLAIM 8] 

The method according to claim 1, wherein the forming the second pixel electrode 
includes applying an oxalic acid [(COOH) 2 H 2 0+H 2 0] to the partially laser-irradiated second 
transparent electrode layer. 
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[CLAIM 9] 

A method of forming an array substrate for use in a liquid crystal display device, 
comprising: 

forming a gate line in a first direction and a gate electrode extending from the gate line 
over a substrate; 

forming a semiconductor layer, a data line, a source electrode and a drain electrode at a 
same mask process using a same mask, the data line being in a second direction over the 
substrate and defining a pixel region by crossing the gate line, the source electrode extending 
from the data line, the source and drain electrodes contacting the semiconductor layer, thereby 
completing a thin film transistor at a crossing of the gate and data lines, wherein the thin film 
transistor includes the gate electrode, the semiconductor layer, the source electrode and the drain 
electrode; 

forming a first insulating film to cover the thin film transistor and the data line; 

forming a black matrix on the first insulating film, over the gate line, over the data line 
and over the thin film transistor except a portion of drain electrode; 

forming a second insulating film on the first insulating film to cover the black matrix; 

patterning the first and second insulating films to expose a potion of drain electrode a 
portion of the substrate corresponding to the pixel region; 

forming a first transparent electrode layer over an entire of the substrate to cover the 
patterned second insulating film and the exposed portion of the drain electrode; 

patterning the first transparent electrode layer to form a pixel electrode in the pixel 
region, wherein the pixel electrode contacts the exposed portion of the drain electrode; 

forming a color filter on the pixel electrode; 
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forming a second transparent electrode layer over an entire of the substrate to cover the 
color filter and the pixel electrode, wherein the second transparent electrode is in an amorphous 
state; 

irradiating a laser beam to a portion of the second transparent electrode layer 
corresponding to the pixel region so as to crystallize the irradiated portion of the second 
transparent electrode; and 

forming a second pixel electrode in the pixel region by removing a non-crystallized 
portion of the second transparent electrode layer, wherein the second pixel electrode contacts the 
first pixel electrode around the color filter. 

[CLAIM 10] 

The method according to claim 9, wherein the semiconductor layer includes an active 
layer of intrinsic amorphous silicon and an ohmic contact layer of extrinsic amorphous silicon 
layer. 

[CLAIM 11] 

The method according to claim 9, wherein the black matrix is formed of an opaque 
photosensitive organic material. 

[CLAIM 12] 
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The method according to claim 9, further comprising forming a storage capacitor over a 
portion of the gate line, wherein the forming the storage capacitor includes forming a storage 
metal layer over the portion of the gate line so that the storage capacitor acts as a first electrode 
of the storage capacitor and the portion of the gate line acts as a second electrode of the storage 
capacitor. 

[CLAIM 13] 

The method according to claim 9, further comprising forming an inorganic insulator 
between the thin film transistor and the black matrix. 

[CLAIM 14] 

The method according to claim 13, wherein the inorganic insulator is one of silicon 
nitride and silicon oxide. 

[CLAIM 15] 

The method according to claim 9, wherein the color filter is disposed in the pixel region 
and includes a color resin having one of red, green and blue colors. 

[CLAIM 16] 

The method according to claim 9, wherein the forming the second pixel electrode 
includes applying an oxalic acid [(COOH) 2 H 2 0-f H 2 0] to the partially laser-irradiated second 
transparent electrode layer. 
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[CLAIM 17] 

i 

The method according to claim 9, wherein the forming a semiconductor layer, a data 
line, a source electrode and a drain electrode comprises: 

forming a gate insulation layer on the substrate to cover the gate line and the gate 
electrode; 

forming an intrinsic amorphous silicon layer, a doped amorphous silicon layer and a 
metal layer in series on the first insulating film; 

forming a photoresist on the metal layer; 

disposing a mask over the photoresist, wherein the mask has a light transmitting portion, 
a light shielding portion and a light half-transmitting portion; 

forming first and second photoresist patterns by light irradiation through the mask, the 
second photoresist pattern having a smaller thickness than the first photoresist pattern and 
corresponding to the light half-transmitting portion; 

patterning the metal layer, the doped amorphous silicon layer and the intrinsic 
amorphous silicon layer to form a data line, a source-drain metal pattern and a storage metal 
layer underneath the first and second photoresist patterns, and to form a first semiconductor 
pattern underneath the data line and source-drain metal pattern and a second semiconductor 
pattern underneath the storage metal layer, wherein the data line is disposed in a longitudinal 
direction and defines a pixel region, wherein the source-drain metal pattern extends from the data 
line, and wherein the storage metal is disposed over the gate line; 

ashing the first and second photoresist patterns until the second photoresist pattern is 
completely removed, thereby exposing side portions of the data line and storage metal layer and 
a center portion of the source-drain metal pattern over the gate electrode; and 
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patterning the exposed side portions of the data line and storage metal layer and the 
center portion of the source-drain metal pattern, thereby forming the source and drain electrodes. 

[CLAIM 18] 

The method according to claim 17, wherein each of the first and second semiconductor 
patterns is comprised of the patterned intrinsic and extrinsic amorphous silicon layers. 

[CLAIM 19] 

The method according to claim 17, wherein the forming the source and drain electrodes 
includes removing a portion of the patterned extrinsic amorphous silicon layer to form an active 
channel in the first semiconductor pattern over the gate electrode between the source and drain 
electrodes. 

[CLAIM 20] 

The method according to claim 19, wherein the patterning the exposed side portions of 
the data line and storage metal layer exposes intrinsic amorphous silicon layer. 



35 



[DRAWINGS] 
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